Inventor BREDDAM et al. 
• Docket No.: 1 2845.0009 USO I 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 1 of 28 





Figure 1A 



Inventor: BREDDAM ct al. 
Docket No.: 12845.00O9US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 2 of 28 




Figure 1B 



Inventor: BREDDAM et al. 
Docket No.: 12845.0OO9US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 3 of 28 



Total LOX activity 
(A 595 units per embryo) 




Cv. Barke Mutant Cv. Barke, 

D112 heat-inactivated 



Figure 2 



Inventor BREDDAMetal. 
Docket No.: 12845.OOO9US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 4 of 28 



Total LOX activity 
(A 595 units per embryo) 






Mutant Cv. Neruda Cv. Barke, 
A618 heat-inactivated 



Figure 3 



Inventor: BREDDAM et al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 5 of 28 



M4 progeny lines 
of Mutant D1 12 



1 - 




■ 




m 




2- 




i 








3 - 




i 








4 - 




■ 




MM 




5 - 




i 




MM 




6 - 








HUB 




7- 




■ 


8- 


MB 






M 




BIW 




9- 




■ 




M 




10- 




■ 




MM 




11 - 












12- 




■ 



Cv. Barke, 
heat-inactivated 



Cv. Barke — 



3 




Total LOX activity 
(A 595 units per embryo) 



Figure 4 



Inventor BREDDAM et at. 
Docket No.: 12845.0009US0I 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 6 of 28 



M5 progeny lines 
of Mutant D112 



10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 



Cv. Barke, J.90 
heat-inactivated \-J_ 

Cv. Barke ^ 



0.0 02 0.4 0.6 0.8 

Total LOX activity 
(Asgj units per embryo) 



Figure 5 



Inventor: BREDDAM el al. 
Docket No.: I2845.0009US0I 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 

Attorney Name: Denise M. Ketlelberger ! 

Phone No.: 612-371-5268 

Sheet 7 of 28 




M4 progeny lines 
of Mutant A618 




30- 



35 




Cv. Barke, J.40 
heat-inactivated \-J 

Cv. Barke 




0.0 0.2 



0.4 



0.6 0.8 



Total LOX activity 
(A 595 units per embryo) 



Figure 6 



Inventor: BREDDAM et al. 
Docket No.: 12845. 0009 US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 8 of 28 



1 2 3 4 5 6 




Figure 7 



Inventor: BREDDAM et al. 1 
Docket No.: 12845.00O9US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE . 
Attorney Name: Denise M. Kettelberger ! 
Phone No.: 612-371-5268 
Sheet 9 of 28 





Figure 8 



Inventor: B REDD AM et al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 10 of 2 8 



nnxNN 



Parental 
lines 



2 
3 
4 
5 
6 
7 
8 



I xnN 



1 NN :2nN : 1 nn 



I x NN 



I xnN 



1 NN : 2 nN : 1 nn 



I 

Further 
backcrossing 



First 

heterozygote generation 



First 

backcrossed generation 



Second 

heterozygote generation 



Second 

backcrossed generation 



Figure 9 



Inventor: BREDDAM el al. 
Docket No.: I2845.O0O9US0I 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet II of 28 



8 



LOX-1 



9 10 11 12 13 14 15 16 




— LOX-1 



17 18 19 20 21 22 23 24 




LOX-1 



25 26 27 28 29 30 31 32 



LOX-1 



33 34 35 36 37 38 39 40 




- LOX-1 



41 42 43 44 45 46 47 



— LOX-1 



48 49 50 51 52 53 54 




— LOX-1 



Figure 10 



\ 

Inventor: BREDDAM ct al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 12 of 28 




Figure 11 



inventor: BREDDAM et al. 
Docket No.: 12845.O009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 13 of 28 




Figure 1 



Inventor B REDD AM ct al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 14 of 28 




Figure 13A 



Inventor BREDDAM et al. 
Docket No.: I2845.0009US0I 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 15 of 28 



LU 
Q 
O 

w ' 

Q 
O 
£L 
I 

i 

CO 



o 
c 

03 
_Q 

i— 

o 

C/) 

< 



< 
E 



o 
m 



o 
o 



o 



Figure 13B 



Inventor: BREDDAM ct al. 
Docket No.: 1 2 845 . 0009 U SOI 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 16 of 28 




Figure 13C 



Inventor BREDDAM et al. 
Docket No.: 12845.OOO9US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 17 of 28 




Figure 13D 



Inventor: BREDDAM et al. 

Docket No.: 12845.0009US01 | 
Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denisc M. Kettclberger 
Phone No.: 612-371-5268 
Sheet 18 of 28 




Z) 

< 



o 

CNJ 



c 
E 

CD 

E 

o 

c 
o 

c 

0 



10 



o 
o 



< i> CNJ 



o 



o 
o 



o 



Figure 14A 



Inventor: B REDD AM et al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 19 of 28 




Figure 14B 



Inventor: BREDDAM ct al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 20 of 28 



1- o 
" CNJ 



Z> 
< 
E 



to 



c 
S 

.o I 

o 
c 

0) 

c5 



- LO 



o 
o 

CM 



O 



o 
o 



o 

LO 



Figure 14C 



Inventor: B REDD AM el al. 
DocfcelNo.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 21 of 28 



LU 
Q 
O 

Q_ 

05 



LU 
Q 
O 
Q_ 
X 

I 

CO 



CD 
O 

c 

CO 

w < o 

-9 E ° 

< 3 rsi 



o 

CN1 



E 

o ~ 
c 
o 

c 

CD 
4— > 

CD 



- LO 



O 

in 



o 
o 



o 

LO 



Figure 14D 



Inventor BREDDAM et al. 
Docket No.: 12845.00O9USO1 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 22 of 28 



S9l.fr 



fr6£€ 

oi.es 
zfroe 

Z962 

Z993 
PZ9Z 
LIVZ 

0l£Z 



frZ9€ 



ll£Z 
6Z33 



eg 
^ D 



§ co 

2 < 



3 C 



9991- 




Figure 15 



Inventor BRED DAM et al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 23 of 28 



C 
CD 

2 

CL 



c 
CD 
CD 



c/> G 

CD J£ 



en 
■g 
o 

CO 



c 

CD 



3 

CP 



c Z 



c 
g 

C/) 

o 

CL 



o 

*E 
o 
c 

CD 



CD 
O) 

c 

CO 

o 



CD 



CNJ 
CD 
00 



CD 



in 



(J> 
CD 
CO 



1° 
CD C/) 

o o 



CO 
CM 



1 



oo 

CD 

< 



CN 

<<fr 



LO 
CD 
CD 



Q_ 

O 
■+—» 

</) 

lo 
c 
o 



Q- CO J5 

w "c/5 <2 
5 co 2 



CO 



CD 



CM 



C 

CO 
<+-» 

=3 



Figure 16 



Inventor: BREDDAM et al. 
Docket No.: 1 2845.0009 US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 24 of 28 




Intron 5. 
83 bp 



FL821 



Amplification 

DNA template: 375-bp PCR product 
RNA template: 292-bp PCR product 



12 3 4 5 6 78 



— 292 bp 



12 3 4 5 6 7 8 



— 292 bp 




Inventor: BREDDAM ct al. 
Docket No.: I2845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLA VOR-ST ABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 25 of 28 





Figure 18 



Inventor BREDDAM et al. 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 26 of 28 



Mutant Line G 



Mutant D1 12 



FL918 

— > 



FL820 
> 



FL920 



FL823 



I 

Amplification 



I 

Amplification 



370 bp 



166 bp 



1 2 3 4 5 6 7 8 9 10 11 12 13 

0-.. • • •. •• 




feStf €33 cSS) «S2e> ■ 



370 bp 
166 bp 



Figure 19 



Inventor: B REDD AM ctal. i 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 27 of 28 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 




Figure 20 



Inventor: BREDDAM et a). 
Docket No.: 12845.0009US01 

Title: BARLEY FOR PRODUCTION OF FLAVOR-STABLE BEVERAGE 
Attorney Name: Denise M. Kettelberger 
Phone No.: 612-371-5268 
Sheet 28 of 28 



A | UBI promoter ELldNl 



B | UBI promoter 



LOX-1 



N 



C | UBI promoter fl Int flN 



200 bp 



Figure 21 



